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Abstract 

A revision of the New Zealand genus Phenacohelix Suter 1892, based on detailed 
examinations of comprehensive collections is presented. The genus, which occurs 
widely in New Zealand and is present in the Subantarctic Islands, falls naturally 
into the sub-genera Phenacohelix which includes the species with relatively smaller 
and distinctly spirally striated protoconchs, and Neophenacohelix (new sub-genus) 
which contains the species with relatively larger and pla ; ner protoconchs. In the 
first-mentioned sub-genus P. chordata (Pfeiffer) and P. leptalea (Suter) are sunk as 
synonyms of P. pilula (Reeve), and a lectotype of P. ponsonbyi (Suter) is selected. 

This sub-genus, which also includes P. sub-antarctica (Suter), is characterized by a 
markedly pointed ectocone on the first lateral tooth of the radula. In the second 
sub-genus ( Neophenacohelix ), which lacks th ; s ectoconal point, belong P. giveni 
n.sp. and type of the sub-genus, P. tholoides (Suter) which is transferred from the 
genus Allodiscus, P. per pie xa (Murdoch) for which a neotype is selected, and 
P. stokesi (Smith) which is shown to possess differing North and South Island forms. 

Here is also tentatively included the un-named species which Suter records from the 
Auckland Islands. Statistical studies on protoconch widths and post-nuclear whorl 
riblet frequencies have been carried out. It is shown that in some species, varia¬ 
tions do have geographical significance, but in others this appears to be lacking. 
Consequently a conservative attitude has been adopted towards the erection of 
subspecies. Species distributions are discussed in the light of possible geographic 
barriers, and ecological notes are given. 

The genus Phenacohelix was erected by Suter (1892) to receive the two species 
Fruticicola pilula Reeve 1852, and F. chordata Pfeiffer 1862. Subsequently (1897) 
Suter designated P. ponsonbyi (Suter) as type. Suter’s type tube of P. ponsonbyi 
(he figured a specimen now in the British Museum) which contains five specimens, 
involves two species, representing both the basic groups into which members of the 
genus naturally fall. In one group, the protoconch shows fine, but well defined spiral 
striations, and the first lateral tooth of the radula shows a markedly pointed 
ectocone. In the other group, the protoconch is smooth except for dense micro¬ 
scopic pittings which occasionally show spiral disposition, and the ectoconal point 
of the first lateral tooth is lacking. These findings are incorporated below in 
Suter’s (1913) description of the genus. 
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Genus Phenacohelix Suter, 1892 

Phenacohelix Suter, Trans. N.Z. Inst. 24, 1891 (1892). Type P. ponsonbyi (Suter): 

Man. N.Z. Moll. p. 663, 1913: Fruticicola , Hutton, 1884; not of Held. 

Animal elongate, the foot narrow, projecting behind the shell; mantel sub-central, rather 
anterior, included; eye peduncles long, rather clavate; tentacles moderate. Caudal gland 
present. 

Jaw arcuate, with numerous flat plaits indenting the concave margin. 

Radula with the central tooth small, without side cusps; laterals largely bicuspid, with 
inner cusps much larger. 

Shell depressed, narrowly umbilicated, the spire slightly convex or conoidal, periphery 
broadly rounded; post-nuclear whorls finely ribbed, the protoconch distinctly microscopically 
spirally striate or smooth except for dense microscopic pitting; aperture lunate; lip simple. 

Distribution. New Zealand. 

Remarks. The genus Rhytidopsis , Ancey 1882, from New Caledonia, seems 
to be nearly allied, perhaps identical, but it is not known whether the animal has 
a caudal gland or not. The dentition seems to be similar. 

Sub-genus Phenacohelix. Type Phenacohelix ponsonbyi (Suter). 

The sub-genus is characterized by a protoconch showing distinct spiral striations, 
and a radula in which the ectocone of the first lateral tooth is markedly pointed. 
It includes the following species: 

Phenacohelix ( Phenacohelix) ponsonbyi (Suter) 

Phenacohelix ( Phenacohelix) pilula (Reeve) 

Phenacohelix ( Phenacohelix) subantarctica Suter 

Sub-genus Neophenacohelix n. sub-gen. Type Phenacohelix giveni n.sp. 

The sub-genus is characterised by a protoconch which is smooth except for 
dense microscopic pitting, and a radula in which the first lateral tooth lacks an 
cctoconal point. It includes the following species: 

Phenacohelix (Neophenacohelix) giveni n.sp. 

Phenacohelix {Neophenacohelix) tholoides (Suter) 

Phenacohelix {Neophenacohelix) perplexa (Murdoch) 

Phenacohelix {Neophenacohelix) stokesi (Smith) 

In revising the genus it has been necessary to resolve a number of complexes. 
The P. ponsonbyi complex is considered first. P. ponsonbyi is retained as the 
species better covered by Suter in his description from the five syntypes which 
involve two species, the other being described as a new species P. giveni. The 
P. pilula complex is then studied, and the species P. chordata (Pfeiffer) and 
P. leptalea (Suter) are sunk as synonyms of P. pilula. Studies of the radula of 
Allodiscus tholoides (Suter) confirm that this species belongs rather to the genus 
Phenacohelix with which it shares similar habits. The P. perplexa (Murdoch) 
complex is shown to involve two main areas each with apparent variations in form. 
A neotype is selected from Suter’s cotypes, the type having been destroyed by fire 
many years ago. P. stokesi (Smith) is also shown to occur in two forms, one from 
the North Island and the other from the South Island. The systematic position 
of the two Subantarctic species, P. subantarctica, from Campbell Island, and an 
un-named species from the Auckland Islands, is discussed. 

I. The P. ponsonbyi Complex 

Suter’s material of P. ponsonbyi comprised a tube of five syntypes taken at the 
Mt. Wellington larva fields, near Auckland, an area now devoid of forest. Two 
distinct species were represented, there being three specimens of P. ponsonbyi and 
two of a new species P. giveni. P. ponsonbyi is redescribed and the lectotype and 
syntypes indicated, this being that species which most closely conforms to Suter’s 
original description. The two specimens of the other species P. giveni become 
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Text-fio. 1. —Figs. 1-3 —Phenacohelix ponsonbyi. Figs. 4-6 — P. giveni. Figs. 7-9 — P. 
tholoides. (Camera-lucida outlines.) 
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Text-fig. 2.—Figs. 10-12 —Phenacohelix pilula , near imperforate tc chordata "-like form from 
Kai Iwi. Figs. 13-15— P. pilula , form with small umbilicus from Whangamata. Figs. 16-18— 
P. pilula , form with moderate umbilicus from Pohokura. Figs. 19-21— P. pilula , form with 
largest umbilicus from Puketoi Range. Figs. 22-24— P. sub antarctic a, Campbell Island. (Camera- 
lucida outlines with the exception of Figs. 22-24, which are after Suter, 1915). 
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paratypes of the new species. The following descriptions preserve as far as is 
possible Suter’s information and style of presentation. 

Phenacohelix (Phenacohelix) ponsonbyi (Suter, 1897) (Figs. 1-3) 

1878. Flammulina ( Phenacohelix ) pilula (Reeve): Pilsbry, Man. Conch. (2), ix, 
16, PI. 3, fig. 13; not of Reeve. 

1881. Phenacohelix pilula (Reeve): Hedley and Suter, P.L.S., N.S.W. (2), 7, 641. 

1883. Patula pilula (Reeve): Hutton, Trans. N.Z. Inst. 16, 161. 

1883. Fruticicola pilula (Reeve): Hutton, Trans. N.Z. Inst., 16, 194. 

1894. Flammulina ( Phenacohelix) pilula (Reeve): Suter, J. de Conch., 42, 249 
(in part). 

1897. Flammulina ( Phenacohelix) ponsonbyi: Suter, P. Mai. S., ii, 285, figs, in text. 

1913. Phenacohelix ponsonbyi (Suter): Suter, Man. N.Z. Moll., 667, Atlas 1915, 
PI. 26, fig. 8, 8a, 8b. 

1937 (1957). Phenacohelix ponsonbyi (Suter): Powell, Shell. N.Z., 118. 

Shell small, depressed globose, moderately umbilicated, thin and fragile, dull and silky. 
Sculpture of post-nuclear whorls consisting of numerous arcuate, subequidistant thread-like 
liblets first whorl with 31-45, usually 36-40 (based on collections from Clevedon, Kawhia, 
and Mt. Messenger) lectotype 36; second whorl 41-75, usually 46-70, lectotype 57; third 
whorl 60-110, usually 61-95, lectotype 82; lectotype with 30 additional riblets comprising 
one-quarter of a fourth whorl; nuclear and post-nuclear whorls microscopically but distinctly 
spirally striated, the latter with fine interstitial growth lines (10-15 on the third post-nuclear 
whorl) decussating the spirals. Colour pale horny, occasionally without marked patterns and 
occasionally uniformly brownish throughout, but usually with irregular radiate dashes, streaks 
and spots of rufous on the upper surface, passing over in zigzag lines to the base, usually 
imparting a tessellated appearance to it, and extending to the umbilicus. Epidermis thin, 
semi-transparent. Spire a little elevated, broadly conoidal, its height one-half to two-thirds 
that of the aperture. Protoconch of 1J convex whorls. Post-nuclear whorls 3J-3}, regu¬ 
larly increasing, flatly convex, periphery obtusely angled above the middle; base convex. 
Suture impressed. Aperture obliquely rotundly lunate. Peristome thin, straight, regularly 
arched. Columella oblique, arcuate. Inner lip slightly callous and reflexed. Umbilicus quite 
open, about J of the greatest diameter. 

Diameter, 5-6 mm (lectotype 5.25); height, 3-4 mm (lectotype 3 mm, spire flatter than 
average); protoconch width, 0.7-0.9 mm (lectotype 0.9 mm).* 

Radula based on Taneatua specimen (Fig. 37) having the formula 24 + 1 + 24. 
Central tooth longer than broad, the large acute cusp extending over about two-thirds of 
the base and shouldering fairly abruptly towards it. First lateral broad, with main cusp 
larger than central, and in addition a markedly pointed ectocone. Majority of other laterals 
similar. Marginals broader than long, with inner paired larger and outer smaller denticles. 
In view of the confusion of two species, Suter’s information on the animal is not given here. 

Lectotype , syntypes, and plesiotypes in the collections of the Dominion Museum, 
Wellington. 

Habitat. Mount Wellington (Suter’s lectotype and syntypes). The following 
concern the writer’s collections: Clevedon, Maramarua, Coromandel Peninsula 
(northern cross road and Tapu Hill), Pukekawa, Te Aroha, Pukemiro, Te Kawa, 
Kawhia (hills several miles inland, plesiotypes), Te Mata, Kaimai, Taneatua, 
Okere (plesiotypes), Rotoma, Waioeka Gorge, Te Kuiti, Turangakumu, Awakino 
Gorge, Mt. Messenger, Tarata, Kai Iwi (Figs. 50, 58). 

Remarks. This species closely resembles P. giveni, but may be distinguished 
by its narrower protoconch which bears distinct microscopic spiral striations 
(Figs. 62, 63) which feature conforms with Suter’s original description of P. pon¬ 
sonbyi. The lectotype is fairly representative of the species as regards riblet fre¬ 
quency, but the two syntypes with post-nucleal whorl counts of 33/63/98/plus and 
41 /65/107/plus are near the upper frequency limits especially in regard to whorls 
two and three. Mt. Wellington is the most northern known locality. The speci¬ 
mens from here are a rather flattened form, hence the selection of more geographic¬ 
ally centrally placed and average form plesiotypes from Okere and Kawhia. 


For planes of measurement, see Fig. 62. 
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Text-fio. 3.—Figs. 25-27 —Phenacohelix perplexa, taller form from Wanganui-Egmont area. 
Figs. 28-30— P. perplexa flatter form from the East Cape area (camera-lucida outlines). 
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Phenacohelix (Neophenacohelix) giveni n.sp. (Figs. 4-6) 

1960. Phenacohelix ponsonbyi (Suter): Cumber, Trans, roy. Soc. N.Z. 88 (1), 99. 

Shell small, depressed, globose, moderately umbilicated, thin and fragile, dull. Sculpture 
of post-nuclear whorls consisting of numerous arcuate, subequidistant thread-like riblcts. 
first whorl with 31-50, usually 36-45 (based on collections from Mangamuka, Clevedon. 
and Palmerston North) type 38; second whorl 41-70, usually 46-60, type 57; third whorl 
61-100, usually 66-90, type 80; the type with 27 additional riblets forming approximately 
one quarter of a fourth post-nuclear whorl; whorls with fine interstitial growth lines (usually 
10-20 on the third whorl); occasional spiral sculpture just visible—more especially on whorls 
immediately adjacent to their inner sutures. Protoconch smooth, but with dense, very micro¬ 
scopic stippling. Colour pale horny with irregular dashes, streaks, and spots of rufous on the 
upper surface passing over often in zigzag lines to the base and extending to the umbilicus. 
Epidermis thin, semi-transparent. Spire very little elevated, very broadly conoidal, its height 
about one-half that of the aperture. Protoconch of l£ slightly convex whorls. Post-nucleat 
nhorls 3-3}, regularly increasing, flatly convex, periphery obtusely angled above the middle; 
base convex. Suture impressed. Aperture oblique, rotundly lunate. Peristome thin, straight, 
regularly arched. Columella oblique, arcuate. Inner lip slightly callous and reflexed. 
Umbilicus open, somewhat perspective, about one-fifth of the greatest diameter. 

Diameter, 5-6 mm (type 5.0 mm); height, 3-3.5 mm (type 3 mm); protoconch width. 

O. 8-1.2 mm (type 1.0 mm). 

Radula based on Otangaroa specimen (Fig. 42) having the formula 26 -f- 1 -f* 26. 
Central tooth longer than broad, the large acute cusp extending over about two-thirds of the 
base and tapering fairly regularly towards it. First lateral larger than the central and with a 
low ectoconal shoulder; other laterals with this shoulder more pronounced. Marginals broader 
than long, with inner paired larger and outer smaller denticles. 

Type and paratypes in the collections of the Dominion Museum, Wellington. 
Paratypes in the Auckland War Memorial Museum and the writer’s collection. 

Habitat. Mount Wellington lava fields (Suter’s paratypes). The following 
concern the writer’s collections: Oruaiti, Kaeo, Peria, Otangaroa, Ahipara Saddle, 
Herekino, Mangamuka Gorge (top), Mangamuka, Waiare, Mitimiti, Motukaraka, 
Waipapa, Paihia, Aramahoe, Kaikohe, Omapere (Hokianga), Oue, Moerewa, 
Tautoro, Mangakahia Gorge, Waipoua Forest, Maunganui Bluff, Helena Bay, Bream 
Head, Parakao, Brynderwyn, Paparoa, Maungaturoto, Kaiwaka, Wellsford, Wark- 
worth, Pukapuka, Silverdale, Piha, Waitakere, Titirangi, Clevedon (type and para¬ 
types), Kawakawa Bay, Pollok, Maramarua, Coromandel (north cross road), 
Manaia, Tapu Hill, Mercer, Pukekawa, Te Aroha, Pukemiro, Whangamata, Te 
Kawa, Kawhia, Kaimai, Hick’s Bay, Te Mata, Te Araroa, Taneatua, Rotoma, Okere, 
Waioeka Gorge, Te Kuiti, Mapiu, Turangakumu, Awakino Gorge, Mt. Messenger, 
Tarata, Kai Iwi, Whangamamona Ra., Pahiatua Track, Paraparaumu (Figs. 47, 55). 

Remarks. This species is perhaps the most common and widespread one in the 
North Island. Superficially it most resembles P. ponsonbyi, with which it shares 
the same habitats. On the basis of protoconch characters it is closest to P. tlioloides, 
from which it may be readily distinguished by its larger size and open umbilicus. 
A pure albino specimen from Rotoma is in the writer’s collections. This species is 
named in honour of Mr. B. B. Given, who shared my earliest collecting days. 

Evidence for more than one species in the P. ponsonbyi complex was obtained 
some ten years ago when studying a series of specimens, taken from beating Frey - 
cinetia on Mt. Messenger. Two forms were obviously represented. As further 
material was accumulated from various parts of the North Island it became increas¬ 
ingly evident that two species were involved and that they could be separated on 
a number of characters. When Suter’s type material was studied some years later, 
it was found as indicated above, that both species were represented in his syntypes. 
Since that time further collections of this complex have been made so that in 
excess of 2,000 specimens from more than 60 localities were available for the present 
studies. The separation of these superficially similar species P. ponsonbyi and 

P. giveni, is beyond doubt. Microscopic characters are best employed although there 
are also macroscopic characters which with practice may be used quite accurately. 
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Text-fio. 4.—Figs. 31-33 —Phenacohelix stokesi, flatter North Island form. Figs. 34-36— 
P. stokesi taller, more tightly wound South Island form (camera-lucida outlines). 
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Text-fio. 5. —Figs. 37-41—Radula configurations in the sub-genus Phenacohelix. P. pon¬ 
sonbyi, Taneatua; P. pilula (1), near imperforate “ chordata ’’-like form from Kai Iwi; 
P. pilula (2), form with small umbilicus from Whangamata; P. pilula (3), form with 
moderate umbilicus from Pohokura; P. pilula (4), form with largest umbilicus from 

Puketoi Range. 


The distribution of the two species is of particular interest, P. ponsonbyi occurring 
only south of Auckland and showing clearly the importance of the Auckland Isthmus 
as a distribution barrier in the past. Variation in the two species here involved has 
been considered in some detail since a great deal of material was available, and it 
is desirable to have such background information on variation in view of the 
likely pending revisions in the systematics of our land Mollusca. 

Characters of the Protoconch 

i. Width 

Variation in the size of the protoconch was evident at an early stage in the 
investigation. Micrometer eye-piece measurements of protoconch diameter (Fig. 
62) were made on more than 60 samples ranging from Oruaiti and Ahipara in 
the far north to Palmerston North and Paraparaumu in the south of the North 
Island—the complex does not occur in the South Island. In excess of 1,100 
specimens were measured. In most cases up to 20 specimens of each species per 
sample were used, the species in the case of the South Auckland compound samples 
being separated on the sculpture of the protoconch. 

The range in protoconch width found in the various samples arranged in 
approximately north to south order is shown in Fig. 64, a break being left in 
the compound histogram to coincide with the Auckland Isthmus. It is seen that 
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Text-fig. 6. —Figs. 42-45 — Radula configurations in the sub-genus Neophenacohelix. 
P. giveni, Otangaroa; P. perplexa , Kai Iwi; P. stokesi , Ballance Bridge; P. tholoides, 

Otangaroa. 



Text-fio. 7.—Figs. 46-53—Recorded distribution areas for Phenacohelix tholoides (46); 
P. giveni (47); P. pilula (48, 49); P. ponsonbyi (50); P. perplexa (51); P. stokesi (52, 53). 
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Text-fig. 8 . Figs. 54-61—Probable pre-human distribution areas for Phenacohelix 
tholoides (54); P. giveni (55); P. pilula (56, 57); P. ponsonhyi (58); P. perplexa (59); 

P. stokesi (60, 61). 
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Text-fig. 9. —Fig. 62 —Protoconch of P. giveni showing plane of width measurement, 
sculpture, and elevation. Fig. 63 —P. ponsonhyi protoconch showing sculpture and elevation. 
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the range varies quite considerably in the North Auckland samples even in rela¬ 
tively adjacent ones such as 20 and 21„ which refer to Waipoua Forest and Maunga- 
nui Bluff respectively. South of Auckland the range in width also varies consider¬ 
ably being influenced by the presence or absence of a second species in the samples. 

The frequency of protoconch widths is shown in Fig. 65, North Auckland and 
South Auckland samples being treated separately. Here the marked bimodality 
in the latter samples shows the presence of two species, the first peak being due to 
specimens of P. ponsonbyi and the second to P. giveni specimens. The North 
Auckland samples show only one peak, which coincides, apart from a slight shift 
to the left with the P. giveni peak of the South Auckland curve. There is a minor 
insignificant overlap in protoconch width in the two species, but this involves only 
a small number of specimens, some of which may have been affected by injury. 
Protoconch width as a microscopic diagnostic character may thus be used with 
some certainty where samples contain a number of specimens and averages may 
be ascertained. 

ii. Elevation 

In most samples the more raised protoconch of P. ponsonbyi is marked, and 
this becomes with a little practice, a useful macroscopic character for separating 
species (Figs. 62, 63). Occasionally rather flatter protoconchs are present, as was 
noted in the sample from Te Aroha. 

iii. Sculpture 

The sculpture of the protoconch clearly separates all except the old and badly 
worn specimens. In P. ponsonbyi the close microscopic spiral striation is quite 
marked and contrasts strongly with the relatively smooth yet randomly finely pitted 
condition in P. giveni (Figs. 62, 63). 

Characters of the Post-Nuclear Whorls 
i. Riblet Frequencies * 

Cursory examination indicated that P. ponsonbyi might be the more finely ribbed 
of the two species. However, material for each from three localities widely dis¬ 
tributed in their ranges was examined to establish post-nuclear whorl riblet fre¬ 
quencies. This consisted in the case of P. giveni of samples from Mangamuka Bridge 
(55 specimens), Clevedon (30), and Pahiatua Track (Palmerston North) (17), 
and in the case of P. ponsonbyi from Clevedon (20), Kawhia (20), and Mt. 
Messenger (15), the majority of specimens running to three post-nuclear whorls. 
The whorl riblet frequency distributions (samples of each species lumped together) 
are shown in Fig. 66. It is realized that the maximum range in variation is not 
necessarily obtained by spacing a limited number of samples throughout the geo¬ 
graphical range, because of the ability of local populations to become relatively 
isolated, but such spacing does help cover the possibility of clinal variation and 
would appear to be the preferable procedure where a few samples are analysed. 

Fig. 66 shews that in considering variation throughout the range of the two 
species, there are not significant differences in the post-nuclear whorl riblet counts. 
However, the variation in riblet counts in each species is of such magnitude that 
it does not preclude the possibility of statistically significant differences in counts 
in samples from different localities within the same or the two species. Table I 
provides such an instance. Here the counts of P. giveni (Mangamuka) and P. pon¬ 
sonbyi (Clevedon) are significantly different at the 1% level for whorls two and three, 
but not whorl one. It is interesting to note that in Suter’s tube of P. giveni and 
P. ponsonbyi the post-nuclear whorl riblet counts are 35/70/73, 35/58/74 and 
36/57/82, 33/63/98, 41/65/107 respectively, which would immediately lead one to 


* The beginnings and endings of the post-nuclear whorls were determined by the points at 
which riblets meet the periphery. 
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Text-fio. 10.—Fig. 64—Protoconch width range in samples involving the previously con¬ 
fused species P. ponsonbyi and P. giveni. The increased range south of the Auckland Isthmus 
is due to the presence of both species. Numbers of specimens examined are indicated. The 
localities are as follows: I Oruaiti, 2 Kaeo, 3 Peria, 4 Otangaroa, 5 Ahipara, 6 Herekino, 
7 Mangamuka (tops), 8 Mangamuka Bridge, 9 Waiare, 10 Mitimiti, 11 Motukaraka, 12 
Waipapa, 13 Paihia, 14 Aramahoe, 15 Kaikohe, 16 Omapere, 17 Oue, 18 Tautoro, 19 
Mangakawhia, 20 Waipoua Forest, 21 Maunganui Bluff, 22 Helena Bay, 23 Bream Head, 
24 Parakao, 25 Paparoa, 26 Maungaturoto, 27 Kaiwaka, 28 Wellsford, 29 Warkworth, 30 
Pukapuka, 31 Silverdale, 32 Piha, 33 Waitakere, 34 Titirangi, 35 Clevedon, 36 Kawakawa 
Bay, 37 Pollok, 38 Maramarua, 39 Coromandel Peninsula (North), 40 Coromandel Pen¬ 
insula (South), 41 Mercer, 42 Pukekawa, 43 Te Aroha, 44 Pukemiro, 45 Te Kawa, 46 
Kawhia, 47 Te Mata, 48 Kaimai, 49 Te Araroa, 50 Taneatua, 51 Okere, 52 Rotoma, 53 
Waioeka Gorge, 54 Te Kuiti, 55 Turangakumu, 56 Awakino Gorge, 57 Mt. Messenger, 58 
Tarata, 59 Kai Iwi, 60 Palmerston North, 61 Paraparaumu. 


suspect a useful specific character in the riblet count of the third whorl, a situation 
not borne out by studies involving a greater amount of material. 

Shell Size and Shape 

The following generalizations are far from infallible but are included to aid 
macroscopic separation of the species. P. ponsonbyi specimens attain a slightly greater 
size than is usually encountered in P. giveni , and in maturity are perhaps a little 
taller. The umbilicus is also larger in P. ponsonbyi. 

Colour Patterns 

Tessellation of the base is a common character of P. ponsonbyi, and is seen only 
occasionally in P. giveni. In P. ponsonbyi pale specimens almost devoid of markings 
occur fairly commonly as do uniformly brownish specimens. 
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Text-fig. 11. —Fig. 65 —Protoconch widths in the “ P. ponsonbyi complex’* expressed as 
frequencies and showing the presence of a second species in the South Auckland samples. 


2 3 WHORL 



Text-fig. 12.—Fig. 66 —Riblet frequencies in the first three post-nuclear whorls in P. pon¬ 
sonbyi (lumped samples from Clevedon, Kawhia, Mt. Messenger) and P. giveni (Manga- 
muka, Clevedon, Palmerston North). 


Characters of the Radula 

These have been discussed in the descriptions above. The first lateral tooth bears 
a sharp well defined ectocone in P . ponsonbyi a character not shared by P. giveni. 
In the specimens studied (only a small number) the respective formulae were 
24+1+24 and 26+1+26. 


Habitat Preferences 

The two species share the same habitat namely, materials held up in axils of 
nikau palms, Freycinetia, Astelia , and in general gathered materials on, or held up 
short distances from the ground. The following numbers of specimens were taken 
from such different habitats the numbers of P. giveni being recorded first: Clevedon 
9.7.58, Freycinetia 8/43; fallen nikau fronds 45/0, nikau hold-up materials 2/21; 
Astelia 2/11; Ness Valley 9.7.58; nikau hold-up 13/1, fallen nikau fronds 93/4. 
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These figures indicate that both species occupy the various habitats with perhaps a 
tendency for P. giveni to occupy fallen nikau and nikau hold-up materials, and 
P. ponsonhyi to occupy Freycinetia and Astelia clumps. 

The superficial resemblance of P. ponsonhyi and P. giveni is very marked, and 
yet the configuration of the protoconch and radula suggests a basic long standing 
separation of these species. Their association seems to be with primitive monocotyle- 
donous plants. Some of the native cockroaches which occupy similar habitats prob¬ 
ably prey especially on the earlier more vulnerable stages, as do the smaller speci¬ 
mens of Rhytida which often occupy off the ground materials. Introduced birds and 
mice doubtless are responsible for higher proportions of smaller shells than was 
formerly the case. 


Table I.—COMPARISON OF POST-NUCLEAR WHORL RIBLET FREQUENCIES IN 
SINGLE COLONIES OF P. ponsonhyi AND P. giveni. 


P. giveni P. ponsonhyi 

(Mangamuka) (Clevedon) 

Whorl 1 


No. of Observations 

30 


20 

Range 

30-43 


31-43 

Mean 

38.43 


37.15 

S.E. of Mean 

± 0.57 


0.70 

Coeff. of Var'n. 

8.1% 


8.6% 

Test of Diff. 


NS. 


f— *• • 

Whorl 2 



No. of Observations 

30 


20 

Range 

44-59 


48-73 

Mean 

52.53 


58.25 

S.E. of Mean 

± 0.90 


1.11 

Coeff. of Var’n. 

7.5% 


10.6% 

Test of Diff. 


S. (.01) 



Whorl 3 



No. of Observations 

30 


11 

Range 

64-85 


74-95 

Mean 

74.37 


85.18 

S E. of Mean 

± 1.09 


1.80 

Coeff. of Var’n. 

7.7% 


7.7% 

Test of Diff. 


S. (.01) 



The P. pilula-chordata-leptalea Complex 
This complex has presented the greatest obstacle to the understanding of the 
genus. It involves the species P. pilula (Reeve, 1852), P. chordata (Pfeiffer, 1862), 
and P. leptalea (Suter, 1907), all of which are characterised by a microscopically 
spirally striated protoconch (sub-genus Phenacohelix) . The present account proposes 
the sinking of P. chordata and P. leptalea as synonyms of P. pilula. As will be evi¬ 
dent in the studies which follow, the complex may only be interpreted as comprising 
a single very variable species the extremes of variation having little geographic 
significance, intermediates being present or absent at the one locality. The following 
description of P. pilula is a modification of Suter’s (1913) redescription, and covers 
the sinking of P. chordata and P. leptalea. 

Phenacohelix (Phenacohelix) pilula (Reeve, 1852). (Figs. 10-21) 

1852. Helix pilula: Reeve, Conch. Icon., vii, sp. 809. 

1853. Helix iota : Pfeiffer, M. H. Viv., iii, 69. 

1853. Helix chordata: Pfeiffer, M. H. Viv., v, 72. 

1854. Helix iota Pfeiffer: Pfeiffer, P Z.S., iv, (1852), 57. 

1862. Helix chordata Pfeiffer: Pfeiffer, Malak. Blatter, viii, 147. 

1873. Helix chordata Pfeiffer: Hector, Cat. Land. Moll. N.Z. 8. 
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1873. Helix (Charopa) iota Pfeiffer: Hector, Gat. Land. Moll. N.Z. 8. 

1878. Nanina (Thalassia ) chordata (Pfeiffer): Pfeiffer-Clessin, Nomencl. Hel. Viv., 
46. 

1880. Patula chordata (Pfeiffer): Hutton, Man. N.Z. Moll., 5. 

1880. Patula iota (Pfeiffer): Hutton, Man. N.Z. Moll., 6. 

1883. Phenacohelix pilula (Reeve): Hedley and Suter, P. L. S., N.S.W., (2), vii, 641. 

1883. Phenacohelix chordata (Pfeiffer): Hedley and Suter, P.L.S., N.S.W. (2), vii, 
642. 

1883. Phenacohelix granum (Pfeiffer): Hedley and Suter, P.L.S., N.S.W., (2), vii, 
642; not of Pfeiffer. 

1883. Fruticicola chordata (Pfeiffer): Hutton, Trans. N.Z. Inst. 16, 194. 

1886. Patula (Charopa) iota (Pfeiffer): Tryon and Pilsbry, Man. Conch. (2), ii, 212, 
pi. 62, f. 43. 

1894. Flammulina (Phenacohelix) pilula (Reeve): Suter, J. de. Conch., xli, 249. 

1894. Flammulina (Phenacohelix) chordata (Pfeiffer): Suter, J. de. Conch, xli, 250. 

1894. Flammulina (Phenacohelix) pilula (Reeve): Suter, P. Mai. S. ii, 284, figs, in 
text. 

1907. Flammulina (Phenacohelix) leptalea: Suter, P. Mai. S., vii, 237, pi. 22, f. 4. 

1913. Phenacohelix chordata (Pfeiffer): Suter, Man. N.Z. Moll., 664, and Atlas 1915, 
pi. 26, f. 5, a, b. 

1913. Phenacohelix pilula (Reeve): Suter, Man. N.Z. Moll., 666, and Atlas 1915, 
pi. 26, f. 7, a, b. 

1913. Phenacohelix leptalea (Suter): Suter, Man. N.Z. Moll., 665, and Atlas 1915, 
pi. 11, f. 4. 

1937 (57). Phenacohelix pilula (Reeve): Powell, Shell. N.Z., 118. 

1937 (57). Phenacohelix chordata (Pfeiffer): Powell, Shell. N.Z., 118. 

1937 (57). Phenacohelix leptalea (Suter): Powell, Shell. N.Z., 118. 

1954. Phenacohelix pilula (Reeve): Dell, Trans, roy. Soc. N.Z., 82, 139. 



Text-fig. 13. Fig. 67.—The varying numbers of species of Phenacohelix which co-exist 

are indicated by zone numerals. 
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Shell very small, globose, sub-perforate to perforate, thin and fragile, silky but not shining, 
finely costate. Sculpture consisting of fine microscopic spiral striae on the protoconch and all 
post-nuclear whorls, close and fine radial riblets on the post-nuclear whorls, first post-nuclear 
whorl with 26-50, usually 30-40, type 32; second whorl 30-75, usually 41-60, type 51; 
third whorl 46-115, usually 51-80, type 67, type with an additional 5 riblets involving a small 
fraction of a fourth whorl; the interstices microscopically finely decussated (7-15 growth 
striae between riblets of the third whorl), the riblets straight above, slightly sinuated on the 
periphery and base. Colour yellowish-horny, with rufous spots, smudges, streaks, and zigzag 
lines on the upper surface, periphery and base, with a tendency towards tessellation on the 
latter; pattern usually marked, but occasionally sparse and pale; occasional specimens uniformly 
brown with pattern subdued. Epidermis , thin, translucent. Spire conoidal, or occasionally 
slightly flattened, outlines convex, its height varying from one-third to more than two-thirds 
of the aperture. Protoconch of If whorls, slightly elevated. Post-nuclear whorls 3 to 3J, 
gradually increasing, the last not descending, rounded. Suture impressed. Aperture a little 
oblique, rotundly lunate. Peristome simple, straight, margins distant. Columella short, arcuate. 
Inner lip slightly thickened, slightly reflexed above. Umbilicus almist imperforate to moder¬ 
ately open, shells being relatively taller at the former end of the range. 

Diameter, 3-4.5 mm (type damaged); height, 3-3.75 mm (type damaged); diameter of 
protoconch, 0.5-0.8 mm (type 0.8 mm). 

Radula based on specimens of the various forms from Glevedon, Whangamata, Kawhia, 
Wharite, Kai Iwi, Pohokura, Puketoi Ra. 20 + 1 + 20 (Figs. 38-41); central tooth longer 
than broad with a moderately long reflexed cusp; first lateral broad with the reflexed cusp 
larger than that of the central and with a markedly pointed ectocone; majority of other 
laterals similar; marginals broader than long with inner paired larger, and outer smaller 
denticles. 

Type in British Museum. Specimens compared with the type by Dr. R. K. Dell, 
and differing only in the slightly larger umbilicus (median condition) held in the 
collections of the Dominion Museum, Wellington. Dr. Dell (pers. comm.) indicates 
that the type ( Charopa iota , Museum Cuming, only locality, New Zealand) is badly 
damaged with the base largely missing and the upper surface of the body-whorl 
damaged. 

Habitat. Suter’s localities given for P. pilula, P. chordata , and P. leptalea are: 
Kaihu (Hokianga), Whangarei, Waiwera, Waitakere Range, Motutapu Island, 
Mt. Wellington, Hunua Range, Ohaupo, Tuakau, Waimarama, Wanganui, Forty- 
mile Bush, Nelson, Fortrose (Southland), Half moon Bay (Stewart Island). The 
following additional localities concern the writer’s collections:—North Island: 
Oruaiti, Mangamuka Gorge, Aramahoe, Waipoua Forest, Kaeo, Otangaroa, Toka- 
toka, Wellsford, Pukapuka, Clevedon, Pollok, Mercer, Whangamata, Kawhia, Te 
Kuiti, Mapiu, Pohokura, Hunterville, Turangakumu, Wharite, Kai Iwi, Waitotara, 
Puketoi Range, Eketahuna, Haurangi Range, Rimutaka Range, Tauherenikau, 
Lowry Bay. Whitten (1957) records the species from Te Mata Valley and Wai- 
kawaau Valley in the Thames District. South Island: Pelorus Bridge, Whanga- 
moa Range, Maitai Valley, Lee Valley, Wairoa Gorge, Aniseed Valley, Poorman’s 
Valley, Gable Bay, Ruby Bay, Takaka Hill (Figs. 48, 49, 56, 57). 

Remarks. This species now includes those forms previously described as 
P. chordata and P. leptalea. Suter’s remarks on the similarity of his P. leptalea 
and P. ponsonhyi still hold to some degree since in his confused syntypes, the 
species with the striated protoconch has been selected as P. ponsonhyi. The type 
of P. chordata originally held in the K. K. Hofmuseum but later removed to 
Stettin, was destroyed in World War II (Adolf Zilch, pers. comm.) but there is 
little doubt as to its form. The type of P. leptalea from the Suter collection in 
the Dominion Museum has been studied. The radula of typical P. pilula , P. 
chordata and P. leptalea , and in addition a flattened extreme form from the 
Puketoi Range were studied, but no significant differences were noted (Figs. 
38-41). 


Variation, Distribution, and Ecology 
In considering this complex the writer has studied material from more than 
40 localities and involving some 280 specimens, from Oruaiti, in the far north, to the 
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Nelson and Takaka districts in the north of the South Island. Material belonging 
to this complex is difficult to obtain in quantity, but moderate sized samples have 
been available in many instances. It is usually obtained by beating materials 
close to, or on the gound, ferns being particularly productive, or from slightly 
higher materials such as Freycinetia , Cordyline, etc. 

Close studies of protoconch diameters have yielded no significant variations in 
diameter (Table II), and as indicated above no radula differences have been 
found. The three characters, riblet frequency, width of umbilicus, and height 
of shell, showed considerable variation, and the first-mentioned was selected for 
study. All three characters are inter-related in that reductions or increases in one 
are usually associated with reductions or increases in the other. For example, if 
the umbilicus is very small then the spire is tightly wound and the appearance is 
taller, and if riblet spacing is constant the smaller diameter whorl resulting from 
the tall tight spire will have relatively fewer riblets. Riblet counts lend themselves 
to more accurate statistical treatments than do measurements. Counts based on post- 
nuclear whorls were made on all material. This material was divided as far as was 
possible on those characters which typified the species as they stood. The localities 
on this basis were: 

P. pilula. North Island: Otangaroa, Mangamuka Gorge, Aramahoe, Waipoua 
Forest, Brynderwyn, Pollok, Kawhia, Mapiu, Whangamata, Pohokura, Turanga- 
kumu, Hunterville, Waitotara, Wharite, Puketoi Range, Eketahuna, Haurangi 
Range, Rimutaka Range, Lowry Bay. South Island: Takaka Hill. 

P. chordata. North Island: Wellsford, Tokatoka, Mercer, Te Kuiti, Kai Iwi. 
South Island: Nelson (Lee Valley, Aniseed Valley, Maitai Valley), Wairoa Gorge, 
Ruby Bay, Pelorus Bridge, Gable Bay. 

Mixed P. pilula-P. chordata forms. North Island: Pukapuka. South Island: 
Whangamoa Range. 

P. leptalea. North Island: Oruaiti, Peria, Kaeo, Mangamuka Bridge, Waita- 
kere Range, Clevedon. 

Results of these examinations are shown in Table II. The following con¬ 
clusions may be drawn. (It is realized that studies of materials from more 
southern areas would have been advantageous, and it is hoped that this omission 
and the question of the presence or absence of this species in mid-South Island 
districts will be clarified by another worker in the future.) All first post-nuclear 
whorl materials considered by Islands and together give similar unimodal curves 
strongly suggesting that only one species is present or able to be detected at this stage. 
The selected South Island P. pilula show perhaps a slightly higher count than 
their North Island equivalents. The North Island and South Island P. chordata 
are very similar. The P. leptalea group perhaps shows P. chordata tendencies. 
Second whorl data considered together show a more rounded but still unimodal 
curve. The tendencies are much the same as in whorl 1, except that the South 
Island P. chordata counts have increased relatively to their North Island 
equivalents, so that they approach the North Island P. piluta data. The third 
whorl data are of less significance on account of the smaller number of specimens 
with a completed third whorl available. Considered together, the data show a 
broad double-peaked curve, due to the relatively low North Island P. chordata 
counts. 

Despite the tendencies noted above, riblet frequencies give no data on which 
species or even sub-species may be adequately separated. It has been indicated 
above that if riblet spacing is constant, then a tightening of the spire will result 
in a whorl of less diameter and relatively fewer riblets, and the umbilicus will 
become smaller and the shell relatively taller. This or the reverse of this, may be 
responsible for the P. pilula-P. chordata portion of the complex which because of 
intermediate forms is not yet resolved. The P. leptalea specimens are merely large 
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individuals occurring in relatively small numbers in northern populations. The 
post-nuclear whorl riblet counts of the type specimens of P. pilula and P. leptalea 
are 32/51/67/plus 5 and 37/45/63/plus 26 respectively. 

One particularly interesting aspect of the study was the discovery of two oppos¬ 
ing forms in the Puketoi Range. Here a typically tight coiled form with very small 
umbilicus was taken by beating low growing ferns etc. Nearby, a form which is 
pehaps the flattest and most openly umbilicated yet found, was taken by beating 
the material held up in low-growing Cordyline sp. Intermediate forms were not 
taken, but they may exist there, as they most certainly do in other localities. An¬ 
other interesting occurrence is the mixed and grading colonies in the Whangamoa 
Range. Here mixtures ranging from the nearly imperforate condition to a moder¬ 
ately open one may be taken. With instances such as this it becomes difficult to 
adopt any course other than that of considering the complex as comprised of 
one variable species. Reference to Suter’s keys and descriptions of P. chordata and 
P. leptalea will show their inadequacy in the light of these findings. 

Should future revisions decide cn sub-specific status for extreme variations, 
then no doubt the relatively flattened and openly umbilicated extreme form from 
the Puketoi Range will qualify for recognition. It is possible that ecophenotypic or 
microgeographic forms do exist, but at present this does not look encouraging. 
It would appear that the ancestral widely distributed form was moderately globu¬ 
lar and perforated, since which the obviously likely dimensional variations have 
appeared independently in different localities throughout the range, and without 
apparent changes in the radula. 


The Systematic Position of Allodiscus tholoides (Suter, 1907) 

This species was described from very limited material taken at Gape Te Reinga 
and Whangaroa. Further studies described here confirm earlier suspicions that the 
species belongs more properly to the genus Phenacohelix. The following redescrip¬ 
tion is based on living materials taken by the writer. 

Phenacohelix (Neophenacohelix) tholoides (Suter, 1907) New Combination. 
(Figs. 7-9) 

1907. Flammulina ( Allodiscus) tholoides: Suter, P. Mai. S., vii, 238, pi. 22, f. 8. 

1913. Allodiscus tholoides (Suter): Suter, Man. N.Z. Moll. 645, Atlas 1915 pi. 11, 
f. 8. 

1937 (57). Allodiscus tholoides (Suter): Powell, Shell. N.Z. 117. 

Shell small, depressed turbinate, minutely perforate, costate, thin, silky. Sculpture of 
the post-nuclear whorls consisting of sharp, almost straight, and subequidistant radial riblets 
extending over the base; first whorl 31-60, usually 40-55, Cape Te Reinga type 47, Whanga¬ 
roa paratype 49; second whorl 46-90, usually 56-75, Cape Te Reinga type 51, Whangaroa 
paratype 64; third whorl 71-115, usually 81-95, Cape Te Reinga type 79, Whangaroa 
paratype 83, plus one-third to one-half of a fourth whorl, the Cape Te Reinga type with 
40 riblets (54 whorl) and the Whangaroa paratype with 42 riblets (54 whorl); 
interstices with very fine growth lines (7-15 in the third post-nuclear whorl), 
and microscopic spiral striae adjacent to and outward from the suture for a short 
distance; nuclear sculpture consisting of very dense microscopic pitting, in some specimens 
patterned to give a faint impression of spiral striation. Colour yellowish-horny, with red- 
brown blotches, streaks, zigzag lines, and spots on the upper surface and extending over 
the periphery to the base, where the pattern becomes finer and sometimes approaches 
tessellation; some specimens paler and lightly patterned, others occasionally almost uniformly 
brown. Spire broadly dome-like, a little more than half the height of the aperture. 
Protoconch of 1J smooth and convex whorls. Post-nuclear whorls 3J-3i, slowly and 
regularly increasing, convex, but slightly flattened above; base convex. Suture impressed. 
Aperture a little oblique, lunar. Peristome thin and straight. Columella short, arcuate. 
Inner lip slightly callous, and deflexed towards the umbilical region; a thick callus on the 
parietal walls unites the distant margins. Umbilicus usually open and very small, occasionally 
almost sealed. 
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TABLE 2. RIBLET FREQUENCY AND PROTOCONCH WIDTH DATA FOR THE 
P. pilula-chordata-leptalea COMPLEX 

1st Post-Nuclear Whorl 

Rib lets N. Is. S. Is. N. Is. S. Is. N. Is. S. Is. N. Is. N. Is. S. Is. All 
pilula pilula chordata chordata Mix. Mix. leptalea Sum. Sum. 


21-25 

26-30 

6 


4 

5 4 

3 

13 

9 

22 

31-35 

31 

2 

24 

32 7 

9 

64 

41 

105 

36-40 

62 

7 

19 

22 1 9 

2 

84 

38 

122 

41-45 

16 

8 

4 

2 1 2 


21 

12 

33 

46-50 

51-55 

3 





3 

1 

4 




2nd Post-nuclear Whorl 





26-30 

31 35 



1 



1 


1 

36-40 

3 


8 


1 

12 


12 

41-45 

7 


17 

3 1 

5 

29 

4 

33 

46-50 

19 

3 

9 

13 2 

3 

31 

18 

49 

51-55 

27 

1 

3 

17 2 3 

2 

34 

21 

55 

56-60 

20 

4 

2 

14 3 


22 

21 

43 

61-65 

9 

3 

3 

1 1 


12 

5 

17 

66-70 

5 

2 




5 

2 

7 

71-75 

76-80 

5 


3rd 

Post-Nuclear Whorl 


5 


5 

41-45 

46-50 



1 


1 

2 


2 

51-55 

1 


2 

1 1 

1 

4 

2 

6 

56-60 

2 

1 

4 

2 1 2 

4 

11 

5 

16 

61-65 

1 

1 

3 

1 1 

1 

5 

3 

8 

66-70 

4 



2 1 


4 

3 

7 

71-75 

1 

2 


8 2 

2 

3 

12 

15 

76-80 

3 

1 


1 1 

1 

4 

3 

7 

81-85 

4 





4 


4 

86-90 

3 





3 


3 

91-95 

1 





1 


1 

96-100 

101-05 

1 

1 


1 


1 

2 

3 

106-10 

111-15 

116-20 

2 





2 


2 

Units 


Protoconch Widths (1 mm. = 200 units). 





91-95 

96-100 

1 





1 


1 

101-05 

1 





1 


1 

106-10 

111-15 

6 


4 

3 


10 

3 

13 

116-20 

9 

4 

6 

6 


15 

10 

25 

121-25 

19 

1 

13 

13 1 1 

3 

36 

15 

51 

126-30 

16 

8 

10 

20 8 

6 

32 

36 

68 

131-35 

33 

7 

11 

12 6 

1 

45 

25 

70 

136-40 

17 

3 

6 

6 6 

1 

24 

15 

39 

141-45 

9 


3 

2 2 

1 

13 

4 

17 

146-50 

8 



1 

3 

11 

1 

12 

151-55 





1 

1 


1 

156-60 





1 

1 


1 

161-65 

166-70 

2 



1 

1 

4 


4 

171-75 

176-80 

1 





1 


1 
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Diameter, 4-4.5 mm (type 4 25 mm); height, 3-3.2 mm (type 3.1 mm); diameter of 
protoconch, 0.7-1.0 mm (type 0.9 mm). 

Radula having the formula 21 + 1+21 (Otangaroa specimen), (Fig. 45); central 
tooth longer than broad with a moderately long cusp shouldering slightly as it approaches 
the base; first lateral broader, with a slightly longer and narrower cusp, and with a marked 
blunt basal ectocone; majority of other laterals similar; marginals broader than long, with 
inner paired larger and outer smaller denticles. 

Type and Paratype (Suter Collection), and a plesiotype having the post- 
nuclear whorl riblet formula 42/63/77 plus Vz (49), in the collections of the 
Dominion Museum, Wellington. 

Habitat. Cape Te Reinga, Whangaroa, Spirit’s Bay (Pandora, Maungapiko, 
LJnuwhao), Otangaroa, Waipapa, Kaikohe, Tautoro (Fig. 46, 54). 

Remarks. The unicuspid central is typical of the genus Phenacohelix, the 
genus Allodiscus being characterized by a tri-cuspid central. Suter’s type and para¬ 
type are both old and badly worn specimens, the type being holed in the body- 
whorl. It is probable that they were ground-collected. 

Distributional and Ecological Notes 

Suter knew this species from only two localities—namely, Cape Te Reinga 
(collected by Cooper) and Whangaroa. The writer has taken it in reasonable 
numbers from a number of additional localities listed above. It appears, however, 
that this species does not occur south of Tautoro (near Kaikohe). Future collec¬ 
tions will probably show that it is present in the Herekino-Mangamuka Gorge 
areas. For the most part it has been collected in beatings from low-growing 
freycinetia and materials held up in nikau palms. It seems possible that cither 
the southern range of this species has been limited geologically by inundation 
extending from Hokianga to the Bay of Islands, or that its Whangaroa-Kaikohe 
distribution represents a relatively recent introduction from the North Cape area. 

Variation 

Post-nuclear whorl riblet frequencies and protoconch widths have been deter¬ 
mined for the greater part of the material available, and are shown in Table III. 
It is seen that there are marked variations typical of the more southern repre¬ 
sentatives of the genus, and indicate the latitude which must be given in statistics 
involving riblet frequencies. No marked trends separate the North Cape and 
Whangaroa-Kaikohe fractions of the population. 

The colour variation is typical of that found in other species, markings being 
dense, sparse, or pale, and uniformly brownish specimens occasionally being 
taken. 

The relative height of specimens is moderately regular, as is the size of the 
umbilicus, which is consistently very small. 

The protoconch width frequencies indicate a unimodal but relatively broadly 
peaked curve, with no marked difference in the North Cape and Whangaroa- 
Kaikohe fractions. A most interesting feature, and one shared in some measure 
by most smooth-protoconch forms it seems, is the variation in the fine sculpture 
cf the protoconch. Superficially, the protoconch resembles that of P. giveni, 
being relatively broad and flat, and smooth apart from very fine, dense, even 
punctation. Close examination, however, shows that in many specimens from all 
areas studied, the pitting assumes spiral patterns almost approaching a rudimentary 
spiral striation, which latter feature is very evident in one group of species (sub¬ 
genus Phenacohelix ). This spiral striation is sometimes quite marked in the post- 
nuclear whorls on their inner edges adjacent to sutures. The writer had regarded 
this feature as missing from the North Cape area species, and under such circum¬ 
stances was at a loss to understand its southern development in a genus which 
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is generally regarded as being of northern more tropical origin. It is possible 
that P. tholoides is in some ways intermediate between the plain and spirally 
striated protoconch members of the genus and may thus represent an ancestral 
condition. It would not surprise the writer, however, if a markedly spirally 
striated form such as P. pilula should eventually be found in the North Cape 
area, for it is present in the vicinity of Kaitaia. 

The P. perpiexa Complex 

Except for possible confusions with Phelussa hypopolia (Pfr. 1853), which 
are apparently cleared up by radula examinations, this complex is relatively 
straightforward. There does appear on present evidence, however, to be two 
main geographic areas for this species (Figs. 51, 59), each with possibly significant 
differences in shell characters which border on subspecific levels. The following 
description based on the redescription by Suter (1913) incorporated information 
obtained in studies on variation. 

Phenacohelix (Neophenacohelix) perplexa (Murdoch, 1897). (Figs. 25-30) 

1897. Flammulina ( Phenacohelix ) perplexa : Murdoch, P. Mai. S., ii, 161, figs in 
text. 

1913. Phenacohelix perplexa (Murdoch): Suter, Man. N.Z. Moll., 665, Atlas 1915, 
pi. 26, f. 6, a, b. 

1937 (57). Phenacohelix perplexa (Murdoch): Powell, Shell. N.Z., 118. 

Shell globosely depressed, umbilicated, thin not shining, semi-transparent, finely costate. 
Sculpture of post-nuclear whorls consisting of slightly unequal and somewhat inequidistant 
radiate sharp riblets, first whorl with 26-55, usually 31-50, neotype with 40; second whorl 
51-85, usually 56-75, neotype 70; third whorl 71-125, usually 71-110, neotype 107, plus up to 
half a fourth whorl, neotype with an additional 12 riblets representing a very small fraction of a 
whorl; riblets sloping slightly backward on the upper surface, a little undulating on the 
periphery, straight on the base; interstices with fine growth lines (10-15 on third whorl) 

reticulated by sometimes distinct, sometimes indistinct spiral striae; protoconch smooth 
except for very microscopic profuse pitting; the pits sometimes with a linear arrangement sug¬ 
gesting spiral striation. Colour pale brown, with dashes, streaks, zigzags and dots of darker 
brown extending over to the base where they are usually less distinct. Epidermis thin, dull. Spire 
depressed conoidal, outlines slightly convex, its height one-third to half that of the aperture. 
Protoconch flatly convex, smooth, of If whorls, occasionally with slight radial sculpture and 
spirally arranged microscopic pitting, distal portions usually with fulvous markings. Post- 
nuclear whorls 3-3i, convex, gradually increasing, body-whorl rounded, higher than broad 
(slightly angulated in the young) not descending. Suture impressed. Aperture oblique, 
rotundly lunate. Peristome simple, straight, margins slightly approaching. Columella oblique, 
arcuate. Inner lip slightly thickened, and rather broadly dilated above, white. Umbilicus 
deep, about 1 mm in diameter, usually whitish. 

Diameter, 7-8 mm (neotype 7 mm); height, 4.5-5 mm (neotype 4.5 mm); diameter 
of protoconch, 1-1.5 mm (neotype 1.25 mm). 

Radula having the formula 26 -f* 1 4- 26 (Kai Iwi specimen) (Fig. 43); central tooth 
longer than broad with moderately long and rather blunt cusp regularly approaching the 
base; first lateral broader with a slightly longer cusp and with a small, blunt ectocone, 
majority of other laterals similar, marginals broader than long with inner paired longer and 
outer smaller denticles. 

Type in Murdoch’s collection destroyed by fire. Neotype and co-types (H. 
Suter) in the collections of the Dominion Museum, Wellington. 

Habitat. Suter records Wanganui (neotype and co-types) ; Gape Egmont. 
The following additional localities concern the writer’s collections. Whakatane, 
Hicks Bay, Waioeka Gorge, Tiniroto, Kai Iwi. (Figs. 51, 59.) 

Remarks. The Napier-Bay of Plenty collections indicate that a smaller, 
perhaps flatter form with fewer riblets on the third post-nuclear whorl and a rela¬ 
tively narrower protoconch exists in this area, in comparison with the typical form 
in the Egmont-Wanganui area. Murdoch and Suter remark on the similarity of 
P. perplexa and Phelussa hypopolia from the Pelorus Valley area in the North of 
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TABLE 3. RIBLET FREQUENCY AND PROTOCONCH WIDTH DATA FOR 

P. tholoides 


Riblets Pandora Unuwhao Otangaroa W’hangaroa Waipapa Kaikohe Sum. 


26-30 

31-35 

36-40 

41-45 

46-50 

51-55 

56-60 

61-65 


1 

1 

6 

5 

3 


1st Post-nuclear Whorl 
1 

4 1 

11 6 

14 2 2 2 

9 1 

5 


41-45 

46-50 

51-55 

56-60 

61-65 

66-70 

71-75 

76-80 

81-85 

86-90 

91-95 


1 

2 

3 
1 

4 
3 
1 


2nd Post-nuclear Whorl 
1 

3 1 

9 3 2 1 

11 5 11 

8 
3 
7 
2 


66-70 

71-75 

76-80 

81-85 

86-90 

91-95 

96-100 

101-05 

106-10 

111-15 

116-20 


3 

2 

1 

1 


3rd Post-nuclear Whorl 


2 

4 
7 
2 

5 

3 

1 

2 


1 

2 

1 


1 1 


146-50 

151-55 

156-60 

161-65 

166-70 

171-75 

176-80 

181-85 

186-90 

191-95 

196-200 

201-05 

206-10 


Protoconch Widths (1mm. = 200 units) 


1 

1 1 
1 

3 11 2 

1 9 

5 6 2 2 

3 8 1 2 

3 8 2 

1 5 1 

1 4 


2 

6 

4 26 

3 28 

1 14 

5 


2 

2 

1 8 

4 20 

2 24 

11 

1 5 

7 
2 


1 

1 

2 

1 

1 

1 


2 

6 

13 

4 

10 

3 

4 
2 
2 


1 1 

1 
2 
1 

1 8 

10 

2 17 

2 16 

3 16 

1 8 

5 
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the South Island, but Suter (1913) records the dentition of the two species as “ quite 
distinct 


Distributional and Ecological Notes 

As indicated above, there may be two main areas for this species, one extending 
from Napier-Whakatane to East Cape, and the other from Wanganui to Cape 
Egmont. It has yet to be shown that these areas are contiguous in the sense under 
discussion. The species is usually taken in materials amongst or beneath fern 
clumps, and in the Wanganui-Kai Iwi bush remnants may be quite common. 

Variation 

Post-nuclear whorl riblet frequencies and protoconch widths have been deter¬ 
mined for the greater part of the material available and are shown in Table IV. 
Again, there is considerable ranges in these statistics, the eastern and western frac¬ 
tions, if the areas indicated above may be denoted thus, showing some differences, 
more notably in protoconch width, and riblet frequencies of the third post-nuclear 
whorl, and these look fairly significant. There are some grounds for subspecific 
distinction. 

The shape and fine sculpture of the protoconch are rather like that of P. tholoides 
and P. giveni y but the fulvous pattern on the distal portions is a distinctive feature. 
Spiral striation is often marked in post-nuclear whorls, but sometimes it is in¬ 
distinct and difficult to trace. The variations as yet encountered in this species 
do not appear to bring it into confusion with Phelussa hypopolia of the northern 
portions of the South Island. It would be useful to check on the radula of 
P. hypopolia, however, to substantiate Suter’s claims. 

The P. stokesi Complex 

This complex is not so straightforward as had originally been anticipated. 
As will be seen from the information presented here, there appear to be two main 
forms present—that from the south of the North Island, and that from the north 
of the South Island. The grounds for separating the South Island form as a sub¬ 
species would appear quite strong, but in keeping with the tendency adopted 
of avoiding subspecific distinctions, the species is redescribed to include the South 
Island form. The two forms are roughly paralleled in the superficially similar 
species Charopa coma coma (Gray, 1843) and Charopa coma globosa (Suter, 
1392), which species have added to the confusion in unravelling the synonomy 
of P. stokesi . 

Phenacohelix (Neophenacohelix) stokesi (Smith, 1884) (Figs. 31-36) 

1883. Patula lucetta : Hutton, Trans. N.Z. Inst., 16, 162, 192. 

1883. Charopa lucetta (Hutton): Hedley and Suter, P.L.S., N.S.W. (2), vii, 654. 

1884. Helix ( Patula) stokesi: Smith, P.Z.S., (6), v, 275, pi. 23, f. 17, 17a, 17b. 

1887. Helix ( Patula ) lucetta (Hutt.): Tryon and Pilsbry, Man. Conch. (2), iii, 

22, pi. 3, f. 7-9. 

1887. Helix ( Patula) stokesi Smith: Tryon and Pilsbry, Man. Conch. (2), iii, 262, 
pi. 22, f. 48-50. 

1894. Endodonta ( Charopa) lucetta (Hutt.): Suter, J. de Conch., xli, 268. 

1899. Flammulina ( Phenacohelix) lucetta (Hutt): Murdoch, P. Mai. Soc., iii, 323. 

1913. Phenacohelix stokesi (Smith): Suter, Man. N.Z. Moll. 668, Atlas, 1915, pi. 26, 
f. 9, 9a, 9b. 

1937 (57). Phenacohelix stokesi (Smith): Powell, Shell. N.Z. 118. 

Shell rather depressed, moderately umbilicated, thin and fragile, costate, translucent, 
not shining. Sculpture of post-nuclear whorls consisting of arcuate, radiating, retractive, 
threadlike, subequidistant riblets extending over the base; first whorl with 15-50, usually 
26-45, lectotype 40; second whorl 31-65, usually 41-60, lectotype 58; third whorl 46-90, 
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TABLE 4. RIBLET FREQUENCY AND PROTOCONCH WIDTH DATA FOR 

P. perplexa. 


Riblets 

Wanganui 

Cotypes 

Kai 

Iwi 

Sum. West. 
Dists. 

Tini- Waioeka Tutira Hicks 
roto Gorge Bay 

Whaka- Sum. East All 
tane Dists. Dists. 




1st Post-nuclear Whorl 





21-25 










26-30 

1 


1 






1 

31-35 

3 

4 

7 

2 


1 


3 

10 

36-40 

9 

6 

15 

2 

1 



3 

18 

41-45 


6 

6 

1 1 

2 

1 

1 

6 

12 

46-50 

2 

5 

7 

4 




4 

11 

51-55 




1 




1 

1 

56-60 













2nd 

Post-nuclear Whorl 





46-50 










51-55 

1 


1 



1 


1 

2 

56-60 

3 

4 

7 

3 2 

1 


1 

7 

14 

61-65 

3 

7 

10 

3 

1 



4 

14 

66-70 

3 

3 

6 

2 1 

1 



4 

10 

71-75 

3 

5 

8 






8 

76-80 

1 


1 






1 

81-85 

1 

2 

3 






3 

86-90 













3rd 

Post-nuclear Whorl 





66-70 










71-75 




1 




1 

1 

76-80 




2 




2 

2 

81-85 




2 




2 

2 

86-90 


3 

3 


2 

1 


3 

6 

91-95 


4 

4 

1 

1 


1 

3 

7 

96-100 


5 

5 






5 

101-05 

3 

1 

4 






4 

106-10 

1 

2 

3 






3 

111-15 


1 

1 






1 

116-20 


1 

1 






1 

121-25 

1 








1 

126-30 












Protoconch Widths (1 mm = 

200 units) 




185-90 










191-195 




2 




2 

2 

196-200 




1 




1 

1 

201-05 




1 




2 

2 

206-10 










211-15 










216-20 




1 






221-25 




2 1 

1 



4 

4 

226-30 




1 1 




2 

2 

231-35 


1 

1 



2 

1 

3 

4 

236-40 




1 

1 



2 

2 

241-45 

1 


1 






1 

246-50 

2 

3 

5 






5 

251-55 

1 


1 


1 



1 

2 

256-60 

2 


2 






2 

261-65 

3 

2 

5 






5 

266-70 

3 


3 






3 

271-75 


3 

3 






3 

276-80 

2 

2 

4 






4 

281-85 


1 

1 






1 

286-90 


6 

6 






6 

291-95 


1 

1 






1 

296-300 


1 

1 






1 

301-05 


1 

1 






1 

306-10 
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usually 61-75, lectotype 77; fourth whorl 51-90, usually 61-75, lectotype 60 in an incom¬ 
plete whorl; seldom extending far into a fifth post-nuclear whorl; interstices with fine 
growth lines (10-20 in the third whorl) decussated by exceedingly fine crowded micro¬ 
scopic spiral lines, extending over all whorls but often indistinct on earlier whorls; proto¬ 
conch smooth except for extremely fine dense pitting sometimes spirally disposed. Colour 
pale yellow, irregularly spotted and variegated with reddish, subradiating markings above, 
and dotted and streaked beneath with lighter tint. Epidermis thin and silky. Spire 
depressed conoidal, from half to approximately equal the height of the aperture. Proto¬ 
conch of l£ whorls, smooth as indicated above. Post-nuclear whorls 4-4J, convex, slowly 
increasing, periphery of last whorl obtusely angled or shouldered above the middle; base 
flatly rounded. Suture deep. Aperture obliquely lunate. Peristome thin, straight. Outer 
lip acutely convex; basal lip more broadly rounded. Columella very short, subvertical, 
arcuate. Inner lip somewhat callous and very slightly reflexed above. Umbilicus moderate, 
deep and perspective, about one-fourth to one-fifth of the greatest diameter. 

Diameter, 5-7.5 mm (lectotype 7.4 mm); height, 3-4.5 mm (lectotype 4.4 mm); 
diameter of protoconch 0.8-1.5 mm (lectotype 1.4 mm). 

Animal. This is discussed in detail by Murdoch (1899) and Suter (1913). The 
radula formula given is 26 + 1 + 26. A specimen of 3£ post-nuclear whorls from Ballance 
Bridge gave the formula 22 + 1 + 22 (Fig. 44); central tooth longer than broad with 
moderately long evenly tapering cusp; first lateral broader with a long, pointed cusp and 
a marked blunt ectocone; other laterals mainly similar; marginals broader than long, with 
inner paired larger, and outer smaller denticles. 

Lectotype and syntypes in the British Museum. Homotype in the collections 
of the Dominion Museum, Wellington. (Selections by Dr. R. K. Dell.) 

Habitat. North Island: Wairarapa (type), Ormondville, Dannevirke, 
Ballance Bridge, Pahiatua, Forty-mile Bush, Paraparaumu, Paekakariki, Orongo- 
rongo Range (Mt. Matthews), Wellington. South Island: Blumine Island, 
Pelorus Bridge, Kenepuru, Nelson, Wairoa Gorge, Greymouth (Figs. 52, 53, 
60, 61). 

Remarks. Dr. R. K. Dell indicates “ The type material consists of three 
specimens, one broken, in box labelled 84.6.12.646-8; the larger unbroken speci¬ 
men selected by me as lectotype.” 

Distributional and Biological Notes 

This species is apparently confined to the south of the North Island, and 
northern portions of the South Island (Figs. 52, 53, 60, 61). Further collecting 
may show a wider South Island range. It is taken amongst ferny ground materials 
often with interspersed rock and low bush grasses and sedges, or in materials 
held up, but close to the ground. 

Post-nuclear whorl riblet frequencies and protoconch widths have been deter¬ 
mined for the greater part of the material and are shown in Table V. Here the 
North and South Island statistics are shown separately and with interesting results. 
The protoconch in the South Island material is significantly smaller than that of 
the North Island, but post-nuclear whorl riblet frequencies do not show marked 
differences. There are several other differences which immediately distinguish 
the North and South Island forms, however. Those from the North Island are 
flatter, larger, and the riblets are less abruptly raised. North Island specimens 
of 4 post-nuclear whorls approach 7 mm in diameter, but no South Island speci¬ 
mens of similar age so far examined exceed 6 mm. Whereas the height of the 

Variation 

spire in the North Island form is usually approximately half that of the aperture, 
in the South Island it may exceed that of the aperture. The umbilicus in the 
South Island form is relatively smaller. 

In some specimens the riblet spacing on early parts of the first post-nuclear 
whorl is irregular and sometimes rather indistinct especially in the North Island 
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TABLE 5. RIBLET FREQUENCY AND PROTOCONCH WIDTH DATA FOR 

P. stokesi. 


Riblets Ballance Pahiatua Parapara- Orongo- 
Br. umu rongo 

Ra. 

N.I. 

Sum. 

Blumine 

Is. 

Pelorus Nelson 
Br. Dists. 

S.I. 

Sum. 

Sum. 

N.I. 

S.I. 




1st 

Post-nuclear Whorl 





10-15 











16-20 








1 

1 

1 

21-25 







1 

1 

2 

2 

26-30 

1 



2 

3 

1 

4 

6 

11 

14 

31-35 

5 



1 

6 


2 

13 

15 

21 

36-40 

10 

2 

2 

2 

16 



6 

6 

22 

41-45 

4 

1 

2 


7 



2 

2 

9 

46-50 


1 

1 


2 



1 

1 

3 

51-55 














2nd 

Post-nuclear Whorl 





26-30 











31-35 








1 

1 

1 

36-40 







1 


1 

1 

41-45 







1 

4 

5 

5 

46-50 

7 



1 

8 


4 

11 

15 

23 

51-55 

7 

2 

1 

3 

13 

1 

1 

9 

11 

24 

56-60 

5 

2 

1 


8 



4 

4 

12 

61-65 



3 


3 



1 

1 

4 

66-70 














3rd 

Post-nuclear Whorl 





41-45 











46-50 








1 

1 

1 

51-55 

1 




1 


2 

3 

5 

6 

56-60 

4 




4 


1 

8 

9 

13 

61-65 

3 


1 


4 


3 

10 

13 

17 

66-70 

2 

2 


2 

6 


1 

2 

3 

9 

71-75 

1 


1 

2 

4 



3 

3 

7 

76-80 



2 

1 

3 



1 

1 

4 

81-85 








2 

2 

2 

86-90 



1 


1 





1 

91-95 














4th 

Post-nuclear Whorl 





46-50 











51-55 








1 

1 

1 

56-60 








3 

3 

3 

61-65 







1 

6 

7 

7 

66-70 








2 

2 

2 

71-75 



1 


1 



5 

5 

6 

76-80 

1 




1 



1 

1 

2 

81-85 








2 

2 

2 

86-90 








1 

1 

1 

91-95 














Protoconch Widths (1 

mm : 

= 200 un: 

its) 




171-75 










176-80 







1 

1 

2 

2 

181-85 








3 

3 

3 

186-90 







2 

3 

5 

5 

191-95 






l 


4 

5 

5 

196-200 







3 

3 

6 

6 

201-05 







1 

6 

7 

7 

206-10 

1 




1 



7 

7 

8 

211-15 

2 


1 

1 

4 



3 

3 

7 

216-20 

5 



1 

6 





6 

221-25 

2 


2 


4 





4 

226-30 

4 

2 


1 

7 





7 

231-35 

5 

1 



6 





6 

236-40 

1 

1 

2 


4 





4 

241-45 











246-50 



1 


1 





I 

251-55 











256-60 











261-65 



1 


1 





1 

*>66-70 
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specimens, and later parts of the fourth and early parts of the fifth show irregular, 
ill-defined riblets. 

In the material which has been examined, which includes a considerable 
amount from a number of Nelson districts, there is no difficulty in separating the 
North Island and South Island shells. 

If further collections show these differences to be consistent there are grounds 
for subspecific distinction. 


Phenacohelix in the Subantarctic Islands 

There are apparently two species of Phenacohelix in the Subantarctic Islands. 
Suter (1909) in his original work on a species from the Auckland Islands was un¬ 
fortunate enough to destroy the material but has given a description of an un-named 
species from that locality. P. suhantarctica occurs on Campbell Island. For the sake 
of completeness Suter’s original description of P. suhantarctica and the information 
which he supplied on the un-named species from the Auckland Islands are given 
below. 


Phenacohelix (Phenacohelix) suhantarctica Suter, 1909 (Figs. 22-24) 

1909. Phenacohelix (?) suhantarctica : Suter, Subantarct. Islands. N. Zeal., i, 36, 


pi. 1, f. 9-11. 

1913. Phenacohelix (?) suhantarctica Suter: Man. N.Z. Moll. 669, Atlas 1915, pi. 26, 
f. 10, a, b. 

1937 (57). Phenacohelix suhantarctica Suter: Powell, Shell. N.Z. 118. 

1955. Phenacohelix suhantarctica Suter: Powell, Moll. Southern Islands. N.Z. Cape 
Exped. Ser. Bull. 15. p. 123. 


««Shell very small, depressed globose, perforated, finely costate, thin and very fragile, with 
radiate whitish and brown streaks. Sculpture consisting of somewhat flexuous subequidistant 
fine radiate riblets about 16 per millimetre; the interstices with numerous very fine incremental 
lines, decussated by microscopic spiral striae. Colour yellowish-white, upper surface with some¬ 
what unequal light brown radiate streaks; base uniformly brown. Epidermis thin, homy, not 
shining. Spire low, broadly conoidal, with blunt apex, its height a little less than that of the 
aperture; outlines slightly convex. Protoconch flattish, of 1J very lightly rounded whorls, 
which are indistinctly microscopically spirally striated. Whorls 4, regularly increasing, moder¬ 
ately convex, the last very lightly angled at the periphery; base convex. Suture impressed. 
Aperture lunate, angled above. Peristome sharp, thin outer lip convex, subangled; basal lip 
broadly rounded. Columella short, vertical, arcuate, slightly reflexed above. Umbilicus narrow, 
perfectly open, pervious. 

Diameter, 3 mm; height, 2.1 mm. 


Animal unknown. 

Type in the Canterbury Museum, Christchurch. 

Habitat. Campbell Island, mostly on Dracophyllum, not uncommon (W. K. 
Chambers). 

Remarks. I used six dried-up animals for preparing the jaw and radula, but 
curiously enough, I was unable to find a trace of these organs; they no doubt, were 
cnly remnants of the animals. The generic position of the species therefore remains 
somewhat uncertain, but the chaacter of the shell are those of Phenacohelix , and in 
a much lesser degree, of Allodiscus” 


Phenacohelix sp. 

“A small, very thin, and fragile shell, but badly damaged on the body-whorl, was 
amongst the shells collected by Professor Benham on the Auckland Islands. Unfor¬ 
tunately, it was completely destroyed when handling it for drawing up the 
diagnosis. Being unable to give a figure, I refrain from naming it, but the follow¬ 
ing characters will help to recognise the shell in case it should be found again: 

The shell is depressed globose, radially sharply ribbed, about 15 riblets per 
millimetre. Colour yellowish, with radial straight streaks of light brown. Proto¬ 
conch of 1£ whorls, the nucleus smooth, the remainder spirally striate. Whorls 
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convex, regulaly increasing, periphery of the last whorl rounded. Umbilicus 
narrow, open. 

Diameter, about 3-4 mm. 

Habitat. Auckland Islands (Professor Benham).” 

This species was not taken by Fleming on the Cape Expedition (Powell, 1955). 
It is hoped to produce a supplementary account of the Subantarctic species when 
the type, Cape Expedition, and further materials enabling study of the animal 
become available. It appears that P. subantarctica belongs to the sub-genus 
Phenacohelix, whereas the un-named species from the Auckland Islands belongs 
to the sub-genus Neophenacohelix. 

Oliver (1950) and Fleming (1954) give relevant information ^on the geo¬ 
logical history of these two isolated island groups. Fleming states, “There is no 
geological evidence for land connection between New Zealand and Campbell 
Island since the Pliocene volcano emerged from the sea, but its vegetation during 
early stages of vulcanism, judged by abundant pollen, contained extinct Nothofagus 
and Triorites (? Betulaceae) and rare Meterosideros suggesting ready access for 
the trees. Subsequently, Pleistocene glaciers extended below present sea-level, so 
that even if the sea receded 100 miles at the same time, only vegetation tolerant 
of sub-alpine conditions could have persisted. Auckland Islands were built as 
volcanoes about the same time as Campbell Island and were also severely glaciated 
in the Pleistocene. Pleistocene sea retreats are unlikely to have linked the islands 
with New Zealand.” 

Speculation as to the origin of the Campbell and Auckland Islands Phena¬ 
cohelix may take three obvious lines. The first is that of land links. The vegeta¬ 
tion requirements of these snails are all important here. It appears that species 
are vegetarians living on lichens and fungi. Although the mainland representa¬ 
tives live mainly in forested areas in close association with monocotyledonous plants 
and ferns, it is not difficult to imagine their survival in low-growing vegetation 
under extremes of seasonal cold. Representatives of the P. pilula complex which 
is the most widespead one and may be the closest approach to the Campbell Island 
P. subantarctica are commonly found at 2,000 feet in mid-New Zealand regions. 
Representatives of other genera occur at 4,500 feet in some South Island districts. 

Land-linked vegetation thus need not be very prolific for survival. The Campbell 

Island species is now apparently, or till recently, commonly associated with Draco- 
phyllum. The second possibility is that the species arrived there transported on 
floatin'* vegetation, something rather difficult to imagine under the circumstances 
known at present to prevail in these areas. The third . possibility is that. of 
accidental transport by sea-birds. The association of sea-birds with low-growing 
vegetation is apparently a relatively intense phenomenon in the areas concerned. 
The building and construction of nests, etc., involves close contact between such 
low-growing vegetation and birds, and it is not difficult to imagine the possibility 
that°the small snails could crawl between feathers and adhere by their slime for 

some periods. # . n , n , 

Powell (1955) indicates that in the Subantarctic Islands, the Auckland Islands 
with a total land snail fauna of 11 species, shares 3 in common with the main¬ 
land, and the Antipodes (4) shares 3. This is in contrast to the situation in the 
Three Kings Islands which are only 33 miles off the North Auckland peninsula 
and have about 15 species, only one of which is shared with the mainland. The 
species in common frequents low-growing matted coastal vegetation. 

Systematic Key to the Species of Phenacohelix 

A. Protoconch distinctly spirally striated (sub-genus Phenacohelix) ponsonbyi 

a. Diameter of shell at 3 post-nuclear whorls greater than 4.0 mm 

aa. Diameter of shell at 3 post-nuclear whorls less than 4.0 mm — 
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b. Third post-nuclear whorl with less than 120 riblets _ pilula 

bb. Third post-nuclear whorl with more than 120 riblets ...... _ subantarctica 

B. Protoconch smooth or at most occasionally very indistinctly spirally 
striated (sub-genus Neophenacohelix) 

a. Shell almost imperforate . tholoides 

aa. Shell with moderate umbilicus . -.. 

b. Diameter of shell at 3 post-nuclear whorls greater than 5.5 mm, 

protoconch with distal rufous pattern . . perplexa 

bb. Diameter of shell at 3 post-nuclear whorls less than 5.5 mm __ 

c. Riblets strongly retractive, umbilicus relatively larger _ _ stokesi 

cc. Riblets not strongly retractive, umbilicus relatively smaller ...... giveni 


Locality Key for the Species of Phenacohelix 


NORTH ISLAND 

Cape Maria van Diemen—North Cape Area tholoides 

Northland Peninsula (Awanui to Auckland) 

As far south as Kaikohe (Tautoro) ... .. . . . tholoides 

Throughout .. — .... pilula 

Throughout .... . .. giveni 

South of Auckland to a Line from Wanganui to Napier 

Throughout, except Central Plateau and possibly East Cape . . pilula 

Throughout, except Central Plateau and Easterly Districts ... giveni 

Throughout, except Central Plateau and Easterly Districts _ _ ponsonbyi 

Districts East of Whakatane-Napier and between Cape Egmont and 

Wanganui — .. — ..... perplexa 

South of Wanganui-Napier to Wellington 

Throughout — .... ... ... . pilula 

Throughout .. — ..— — —.. . . stokesi 

Mainly Western . ... . . .. ... giveni 

SOUTH ISLAND 

Northern Areas, South to Greymouth . .... stokesi 

North and Southern Areas and possibly Intermediate West Coast areas pilula 

STEWART ISLAND pilula 

AUCKLAND ISLANDS un-named 

CAMPBELL ISLAND subantarctica 


Table VI.—POST-NUCLEAR WHORL RIBLET RANGES, PROTOCONCH WIDTH. 
RANGES AND RADULA FORMULAE OF Phenacohelix spp. 


Riblets 

ponsonbyi 

pilula 

sub¬ 
antarctica tholoides 

giveni 

perplexa 

stokesi 

1st Whorl 

31-45 

26-50 

7 

31-60 

31-50 

26-55 

15-50 

2nd Whorl 

41-75 

30-75 

7 

46-90 

41-70 

51-85 

31-65 

3rd Whorl 

4th Whorl 
Protoconch 

60-110 

50-80 

7 

71-115 

60-100 

71-125 

46-90 

51-90 

Widths 

(1 mm = 200 
units) 
Radula 

131-190 

96-175 

7 

151-205 

151-230 

185-305 

176-265 

Formula 

24+1+24 

20+1+20 

7 

21 + 1+21 

26+1+26 

26+1+26 

22+1+22 


Radula Formulae 

Table VI summarizes the information in respect of the species in the genus as it 
is now re-constituted. 


Discussion 

The genus as reconstituted comprises seven species. These are distributed over 
the North Island (six), the South Island (two), Stewart Island (one), and Camp- 
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hell Island (one). An eighth species is apparently present in the Auckland Islands. 
Three of these species possesses distinctly spirally striated protoconchs (sub-genus 
Phenacohelix) , the others having at most very indistinct spirals (sub-genus Neophena - 
cohelix) . These two sub-genera are very widely distributed and appear to repre¬ 
sent ancestral forms. 

The distribution of the smooth protoconch species from north to south is as 
follows: P. tholoides occurs in the North Cape-Cape Maria van Diemen area, 
and again in very similar form between Awanui and Kaikohe (Tautoro). 
P. giveni occurs from Awanui southward to Paraparaumu, but has not been 
taken in the Gisborne-Napier-Puketoi Range-Haurangi Range areas. It shows 
moderate local variations, but these do not appear to have geographic signific¬ 
ance. P. perplexa apparently occupies two areas, one involving East Cape and 
south of this to a line running approximately from Whakatane to Napier, and the 
other an area between Cape Egmont and Wanganui. There appears to be a 
characteristic form associated with each area. P. stokesi is found from the vicinity 
of the Manawatu Gorge southwards in the Tararua and Rimutaka Ranges, and 
also occurs in a slightly different form, in the north of the South Island down as 
far as Greymouth. The Auckland Islands apparently have an un-named species. 

The distribution of the spirally striated protoconch species is as follows: 
P. pilula apparently occurs in all North Island districts from Awanui southwards 
fwith the possible exception of the East Cape area), in the north and south of 
the South Island, and in Stewart Island. It possibly exists in central South Island 
West Coast districts, but only doubtfully in the central eastern districts. P. pon - 
sonhyi occurs from the Auckland Isthmus southwards to Wanganui, but has not 
been taken on the east coast from East Cape southwards. P. ant arctic a is re¬ 
stricted to Campbell Island. 

The geographic features which appear to have had barrier value are: 

1. The Sandy Isthmus Separating North Cape and Awanui 

This marks the northern boundaries of P. pilula and P. giveni , but it does not 
separate the similar populations of P. tholoides. 

2. Low-Lying Country between Hokianga Harbour and the Bay of Islands 

Unless the Awanui-Kaikohe area of P. tholoides is regarded as a relatively 
recent introduction from the North Cape area, then some barrier must have 
existed in the vicinity of the Mangakawhia Gorge which held up its spread south¬ 
wards. This has not affected P. pilula or P. giveni. 

3. The Auckland Isthmus 

This has prevented the northern spread of P. ponsonbyi, but has had no 
appreciable effects upon populations of P. giveni and P. pilula which occur both 
north and south of it. 

4. The North Island Axial Chain and Central Volcanic Area 

These features may explain the two geographic forms of P. perplexa mentioned 
above and the apparent absence of P. giveni and P. ponsonbyi from the more 
easterly districts. It does not appear to have affected the widespread P. pilula , 
however, or if it is in any way responsible for a division of the complex into near 
imperforate and wider umbilicated forms, then this is now masked by degrees 
of recolonization. 

5. The Manawatu Gorge 

This appears to have restricted the southern spread of P. perplexa and the 
northern spread of P. stokesi , but did not affect P. pilula. 
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6. Cook Strait 

This has restricted the southern spread of P. giveni, but not that of P. pilula 
and P. stokesi, although the South Island form of the latter differs considerably 
from the North Island one. 

7. Mid-South Island Break 

The feature responsible for curtailing the apparent southern spread of 
P. stokesi beyond Greymouth is not clear. It has had no effect upon the initial 
dispersal of P. pilula, although it may have affected the present distribution of 
this species. Further collecting in mid-South Island districts is desirable. 

8. Sea Barriers Separating Stewart Island, The Auckland Islands, and Campbell 

Island 

These govern the southern limits of P. pilula and have produced species 
peculiar to the Auckland Islands and Campbell Island. 

The distributions of the species are shown in Figs. 46-53, 54-61. The former 
figures indicate distributions based on locality records, and the latter attempts to 
indicate probable distributions before human interference with vegetation— 
perhaps rather liberally in the case of P. pilula in mid-South Island districts. 

Distribution margins may not necessarily strictly coincide with geographic 
features since filtering through, once barriers break down, must be anticipated. 
For example it would not seem surprising if species at one time limited in their 
range by features such as the Manawatu Gorge or Auckland Isthmus had since 
extended for some distances past the original barriers. 

Species co-existence records are shown in Fig. 67. It is seen that this reaches 
its maximum in the Wanganui-East Cape area where P. giveni, P. perplexa, 
P. pilula and P. ponsonbyi occur together (a fifth species occurs not very far away 
near the Manawatu Gorge). Immediately to the north and south of this three 
species co-exist, and then still further north and south, that is immediately nortt 
of Auckland and in the north of the South Island, two species live together. This 
symmetrical pattern of dwindling co-existence away from the Wanganui district 
is broken only in the Awanui-Kaikohe area. Here the far northern species 
P. tholoides which, as indicated above, may represent a comparatively recent 
introduction from the North Cape area, results in three species co-existing and 
disturbs the pattern. South of Greymouth and north of Awanui species exist 
singly. The position in the eastern portion of the North Island is not so clear as 
indeed is that of similar South Island regions. The relative paucity of bush areas 
and therefore of materials makes an assessment difficult. It may be eventually 
shown that three species co-exist in most of the eastern North Island districts. 

According to Suter (1913) the genus is probably of northern origin with 
closely allied forms in New Caledonia. Our northernmost area possesses only the 
smooth protoconch form P. tholoides. While admitting that the rudimentary 
protoconch striation occurring in some specimens of this species could indicate 
a stock from which those with markedly spirally striated protoconchs could have 
arisen, the differences in the two divisions are so marked that it seems possible 
that the latter form—probably P. pilula- like—may yet prove to be present in the 
North Gape area, or if not, that it has disappeared fairly recently, for the two 
rorms (sub-genera) co-exist as P. tholoides and P. pilula in the Awanui-Kaikohe 
area. 

Representatives of the two ancestral forms have become very widely distributed. 
Whether this has been by means of land connection or accidental carriage will 
remain a contentious issue. With the approach of modem geographic features 
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only straggling populations have survived in the southernmost parts with single 
representatives south of Greymouth. The warmer mid-New Zealand climate has 
possibly been more conducive to the perpetuation of the genus and the two basic 
stocks have survived together here. Speciation in this area appears to have been 
influenced by orogenic movements which eventually involved the formation of 
Cook Strait. More recently, volcanic activity in the central plateau region, and 
the formation of the Auckland Isthmus have further influenced distributions. The 
re-linking of the North Cape area with land near Awanui is apparently fairly 
lecent. 

It is hoped that the information supplied here will add something useful to 
that being gathered in the attempt to unravel New Zealand’s geographic history. 
Relatively immobile animals such as snails are particularly useful in such studies. 
Recent relevant work is that of Dell (1956), Fleming (1949, 1954), Forster (1954), 
Lee (1956, 1959), Oliver (1950), Te Punga (1953), and Willett (1950). 

As indicated in the sections on the various complexes, there seems to be a strong 
tendency for the genus to be associated with monocotyledonous plants such as 
nikau ( Rhopalostylis sapida Wendl. and Drude), Freycinetia, Cordyline (low- 
growing species), Astelia , sedges, and with ferns. It is interesting to note that the 
Campbell Island species P. subantarctica is associated with Dracophyllum. 
Relatively moist forest seems to favour the genus but sparse vegetation will suffice. 

The desire to keep the genus within species limits will no doubt not meet 
with the approval of all. If sub-specific tendencies were in all cases accompanied 
by clear geographic limitations, then there would be a stronger case for sub¬ 
specific recognition. If sub-species are created in the future the following 
indicates the probable approach; a subspecies of P. pilula having the umbilicus 
below a cetain size—no geographic significance as yet evident and intermediates 
occur in different or at the one locality; a sub-species of P. perplexa for the Whaka- 
tane-East Cape smaller and perhaps flatter form; a sub-species of P. stokesi for 
the smaller, taller, and sharper-ribbed South Island form. 
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